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* NOTlbES * 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of an isoflavone compound. 
[0002] 

pescription of the Prior Art] The seed of the soybeans which are the vegetation of Leguminosae (Leguminosae), and 
soybean are grown more in ancient times as a precious source of vegetable albumin, get down, and serve as a raw 
material of various food. In this soybean, it is [ others / protein, sugar, and vitamins ] the following type [0003]. 

[Formula 1] 



[0004] 
[Table 1] 



[0005] It comes out and isoflavone compounds, such as the soybean in expressed, glycitin, genistin, a die zein, glycite 
and genistein, are contained. Recently The effect of isoflavone to the female sex hormone of the woman in front of a 
menopause is investigated. Check the effect or (Br. J. of Nutrition Vol.74, p587-601 (1995)), Genistein is a tyrosine 
kinase uihibitor. Soybean intake of the people from Asia A prostatic cancer, It is based on the epidemiological survey 



preventing a breast cancer. A clinical trial is performed or (J.Cell Biochemistry No.22 pl81-187 (1995)), Moreover, i 
in isoflavone protecting an outflow from the inside of the body of calcium about eflFectiveness, it is supposed that it is 
effective in ************ in the menopause etc., and the application as the drugs or a health supplement attracts 
attention. 

[0006] Therefore, when these isoflavone compounds will be offered as drugs or a health supplement fi-om now on, ho 
an isoflavone compound is obtained cheaply and in large quantities poses an important problem. In order to have ' 
obtained the isoflavone compound conventionally, the approach of refining by the column chromatography which use 
an alumina, silica gel, synthetic adsorption resin, etc. as an adsorbent was taken in the extract by the organic solvent o 
the water organic solvent, using an soybean, the stock which is an soybean extract, soy meal, soy oil, etc. as a raw 
material. 

[0007] However, since the isoflavone content of a raw material was low when applying these approaches to extensive 
purification industrially, trash was generated so much, since un-arranging - the actuation for purification becomes 
complicated -- arose, it became little [ the isoflavone compound obtained ] and expensive moreover, and most industr 
purification of an isoflavone compound was not performed. Although it was known that comparatively much isoflavo 
is contained in an soybean germ, for the reason, including an oleophilic component so much, by the concentrate of a 
water-soluble mere organic solvent extract, a lot of emulsification solids were produced in coincidence, and this had 
become the factor which blocks remarkably purification by non-polar porous composition adsorption resin at it. 

[0008] 

[Problem(s) to be Solved by the Invention] Then, this invention makes it a technical problem to be cheap as a raw 
material, and to refine and manufacture an isoflavone compound for an soybean germ in large quantities. 

[0009] 

[Means for Solving the Problem] this invenfion person found out that it was effective to heighten the purification 
effectiveness according to hydrophobic organic solvent washing or centrifugal separation in advance of the adsorption 
resin treatment of an extract by using an soybean germ as a raw material, as a result of trying hard wholeheartedly tha 
the above-mentioned technical problem should be solved. 

[0010] That is, a water-soluble organic solvent removes (1) soybean germ, it removes an oleophilic component with a 
hydrophobic organic solvent afl:er extract concentration, and this invention removes the emulsification solid which 
produces the manufacturing method of the isoflavone compound characterized by condensing, refining and drying aga 
and (2) soybean germ after extract concentration with a water-soluble organic solvent according to centrifugal 
separation, and relates to the manufacturing method of the isoflavone compound characterized by refining and drying 
after that. 

[001 1] The manufacture approach of the isoflavone compound of this invention uses as a start raw material the soybe 
germ first obtained by production processes, such as soybean protein and fermented soybeans, and an extract, 
concentration, and a hydrophobic organic solvent are used for this with a water-soluble organic solvent or a water 
organic solvent. With liquid-liquid distribution Remove an oleophilic component in a hydrophobic organic solvent laye 
condense a water-solution layer again, and an organic solvent is distilled off Through and an isoflavone compound ar 
made to stick to the corresponding synthetic adsorption resin, the water which subsequently added water or the organ 
solvent of a low content washes an impurity, elution is carried out from the synthetic resin which corresponds using th 
mixed solvent of an organic solvent or an organic solvent, and water, and it is characterized by condensing and drying 

[0012] Moreover, the method of manufacturing an isoflavone compound by through and the aforementioned approach 
to the synthetic adsorption resin which corresponds after removal the emulsification solid which replaced with the liqu 
liquid distribution using a hydrophobic organic solvent, condensed until it distilled off the organic solvent, and was 
produced according to centrifugal separation is also the description of this invention. 

[0013] In this invention, "diamond ion HP resin" (Mitsubishi Chemical make), "Anh Per Wright XAD resin" (loam an 
product made from HASU), "Duolite S resin" (diamond SHAMU lock company make), etc. are mentioned as an 
example of the corresponding synthetic adsorption resin. In addition, the example of a manufacture flow of this invent 
is shown in drawing I <http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi eiie?u=-http%3A%2F% 
2Fwww4.ip dl.ncipi.go.ip%2FTokujitu%2FtjitemdrAV.ipdl%3FN0000%3D237%26N0500%3DlE%SFN%2F°^^^ 



3E%3D9%3C879%2F%2F%2F%26N0001%3D445%26N0552%3D9%26N0553%3D000004> . 

[0014] This invention is explained below at a detail. The germ of the soybean (Glycine max Merrill) origin can use wh 
is obtained by the production process of soybean protein, and extracts this soybean germ with an extracting solvent. A 
water-soluble organic solvent or water organic solvents, such as a methanol, ethanol, and an acetone, can be used for 
extracting solvent, and it can extract them from a room temperature in the temperature requirement by the boiling poi 
of an extracting solvent. Moreover, even if it uses hot water 70 degrees C or more, it can extract. Concentration is 
performed under reduced pressure or ordinary pressure, and it carries out in the temperature requirement from a room 
temperature to the boiling point of an extracting solvent. 

[0015] In order to obtain the high isoflavone compound of whenever [ purification ], the above-mentioned written 
soybean germ extract is condensed, and liquid-liquid distribution is performed using a hydrophobic organic solvent. A 
hexane, ethyl acetate, the ether, etc. can be used as a hydrophobic organic solvent. Condense a water-solution layer af 
liquid-liquid distribution, and distill off an organic solvent, an isoflavone compound is made to stick to the correspond 
synthetic adsorption resin, the water which subsequently added water or the organic solvent of a low content washes 
impurity, elution is carried out from the synthetic resin which corresponds using the mixed solvent of an organic solve 
or an organic solvent, and water, it condenses and dries and an extract solid is obtained. Moreover, an soybean extrac 
condensed, centrifugal separation removes the emulsification solid to generate, an isoflavone compound is made to sti 
to the corresponding synthetic adsorption resin, the water which subsequently added water or the organic solvent of a 
low content washes an impurity, elution is carried out from the synthetic resin which corresponds using the mixed 
solvent of an organic solvent or an organic solvent, and water, it condenses and dries and an extract solid is obtained. 

[0016] Isoflavone compound adsorption is performed with a column method, and is usually performed under a room 
temperature. When using an organic solvent for washing, in the case of the diamond ion HP20, a methanol, ethanol, a 
an acetone are desirable and 20% or less of the content is desirable. A methanol, ethanol, and its acetone are desirable 
and when using these organic solvents by water, as for the organic solvent which is used for elution in the case of the 
diamond ion HP20, it is desirable to make moisture into 70% or less. Concentration and desiccation are performed lik 
the case of the organic solvent extract solid from an soybean germ. Repeat use is possible for the corresponding 
synthetic adsorption resin which was used by the manufacturing method of the isoflavone compound of this invention 
carrying out washing playback by suitable organic solvents (for example, an alcoholic system, an acetone system orga 
solvent, etc.) or alkali chemicals (for example, a sodium hydroxide, a potassium hydroxide, etc.). 

[0017] 

[Embodiment of the Invention] Next, although an example is shown and this invention is explained in more detail, 
thereby, this invention is not restricted at all. 

1kg of soybean germs obtained by the [example 1] soybean-protein production process - 90% methanol 3000ml ~ 
warming of 60 degrees C and 1.0 hours - the repeat extract was extracted 4 times. Vacuum concentration of the solv 
was carried out so that it might become 50 - 60% about this extract, concentration hquid was distributed by hexane 
500ml, vacuum concentration of the lower layer liquid was carried out further, and the methanol was fully distilled off 
and it condensed until it became 10% of solid content. 

[0018] activated styrene divinylbenzene polymerization resin (the Mitsubishi Kasei Industries make, diamond ion HP2 
the resin filled up with 1000ml - a column - adding - resin -- a column - inside was passed by 1000 ml/hr and, 
subsequently 2000ml water washed, after washing and resin - the column was made to dip 3000ml of methanols, and 
the solution containing an isoflavone compound was obtained. This solution obtained 54. 7g for concentration and the 
extract solid which carries out spray drying, makes an isoflavone compound an aglycon and contains it 10.0% at 60 
degrees C under reduced pressure. In the isoflavone compound content, as compared with the example 1 of a 
comparison, isoflavone compound yield increased 56.2% 17.6%. 

[0019] lOOg of soybean germs obtained by the [example 2] soybean-protein production process 80 degrees C, 1000m 
hot water extracts twice by 700ml for 1.0 hours. To about 300ml at 60 degrees C under reduced pressure After 
concentration, After removing the emulsification solid content generated after concentration in 4200g centrifijgal 
separation, activated styrene divinylbenzene polymerization resin (the Mitsubishi Kasei Industries make, diamond ion 
HP20) the resin filled up with 200ml - a column - adding - resin - a column - inside was passed by 200 ml/hr and, 
subsequently 400ml water washed, after washing and resin - the column was made to pass 600ml methanol and the 



solution containing an isoflavone compound was obtained. 



[0020] This solution obtained concentration and 3.8g of extract solids which carry out spray drying, make an isoflavo 
compound an aglycon and contain it 1 1.2% at 60 degrees C under reduced pressure. In the isoflavone compound 
content, as compared with the example 1 of a comparison, isoflavone compound yield increased 21.5% 31.8%. 

[0021] 1kg of soybean germs obtained by the [example of comparisonl] soybean-protein production process - 90% 
methanol 3000ml - warming of 60 degrees C and 1.0 hours - the repeat extract was extracted 4 times. Vacuum 
concentration was carried out and the methanol was fully distilled off, and it condensed so that it might become 10% 
solid content, styrene divinylbenzene polymerization resin which activated this as it is although this concentration liqu 
produced very many sediment (the Mitsubishi Kasei Industries make, diamond ion HP20) the resin filled up with 1000 
- a column adding - resin - a column -- inside was passed by 1000 ml/hr. In this case, during dipping, precipitate 
accumulated on the column upper layer and reduction of a dipping rate was accepted. 

[0022] Subsequently, although 2000ml water washed, sufficient dipping rate was not able to be obtained, resin - the 
column was made to pass 3000ml methanol and elution of the isoflavone compound was carried out. 41.2g was obtain 
for concentration and the extract solid which carries out spray drying, makes an isoflavone compound an aglycon and 
contains it 8 .5% at 60 degrees C under reduced pressure of this eluate. The quantum of isoflavone dissolved the samp 
in the solvent of solution-of-hydrochloric-acid 1 ** and methanol 1 ** 5%, was under hot bath, high performance 
chromatography is used, and it carried out heating reflux for 3 hours, hydrolyzed, and measured the aglycon on the 
detection wavelength of 260nm using the ODS column. The quantum was carried out using a die zein and genistein as 
preparation. Although analyzed with thin-layer chromatography and various color reagents about the precipitate whic 
influenced this column processing, the phospholipid which shows an emulsification operation was checked. 

[0023] 

[Effect of the Invention] An isoflavone compound can be manufactured in large quantities cheaply, and this invention 
enables it to use physic-effectiveness effectively. 
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MEANS 



[Means for Solving the Problem] this invention person found out that it was effective to heighten the purification 
effectiveness according to hydrophobic organic solvent washing or centrifugal separation in advance of the adsorption 
resin treatment of an extract by using an soybean germ as a raw material, as a result of trying hard wholeheartedly tha 
the above-mentioned technical problem should be solved. 

[0010] That is, a water-soluble organic solvent removes (1) soybean germ, it removes an oleophilic component with a 
hydrophobic organic solvent after extract concentration, and this invention removes the emulsification solid which 
pr duces them nuf cturing meth d ftheis fl v nec mp und ch r cterizedbyc ndensing, refining nd drying g 



and (2) soybean germ after extract concentration Avith a water-soluble organic solvent according to centrifugal 
separation, and relates to the manufacturing method of the isoflavone compound characterized by refining and drying 
after that. 

[001 1] The manufacture approach of the isoflavone compound of this invention uses as a start raw material the soybe 
germ first obtained by production processes, such as soybean protein and fermented soybeans, and an extract, 
concentration, and a hydrophobic organic solvent are used for this with a water-soluble organic solvent or a water 
organic solvent. With liquid-liquid distribution Remove an oleophilic component in a hydrophobic organic solvent laye 
condense a water- solution layer again, and an organic solvent is distilled off. Through and an isoflavone compound ar 
made to stick to the corresponding synthetic adsorption resin, the water which subsequently added water or the organ 
solvent of a low content washes an impurity, elution is carried out from the synthetic resin which corresponds using th 
mixed solvent of an organic solvent or an organic solvent, and water, and it is characterized by condensing and drying 

[0012] Moreover, the method of manufacturing an isoflavone compound by through and the aforementioned approach 
to the synthetic adsorption resin which corresponds after removal the emulsification solid which replaced with the liqu 
liquid distribution using a hydrophobic organic solvent, condensed until it distilled off the organic solvent, and was 
produced according to centrifugal separation is also the description of this invention. 

[0013] In this invention, "diamond ion HP resin" (Mitsubishi Chemical make), "Anh Per Wright XAD resin" (loam an 
product made from HASU), "Duolite S resin" (diamond SHAMU lock company make), etc. are mentioned as an 
example of the corresponding synthetic adsorption resin. In addition, the example of a manufacture flow of this invent 
is shown in drawing 1 <http://www4ipdljicipi.go .i p/cgi-bin/tran web cgi eiie?u=http%3 
2Fwww4.ipdl.ncipi.goJp%2FTokujitu%2Ftiitemdnv.ipdl%3FN0Q00%3D237%26N0500%3 
3E%3D9%3C879%2F%2F%2F%26N0001%3D445%26N0552%3D9%26N0553%3D000004> . 

[0014] This invention is explained below at a detail. The germ of the soybean (Glycine max Merrill) origin can use wh 
is obtained by the production process of soybean protein, and extracts this soybean germ with an extracting solvent. A 
water-soluble organic solvent or water organic solvents, such as a methanol, ethanol, and an acetone, can be used for 
extracting solvent, and it can extract them from a room temperature in the temperature requirement by the boiling poi 
of an extracting solvent. Moreover, even if it uses hot water 70 degrees C or more, it can extract. Concentration is 
performed under reduced pressure or ordinary pressure, and it carries out in the temperature requirement from a room 
temperature to the boiling point of an extracting solvent. 

[0015] In order to obtain the high isoflavone compound of whenever [ purification ], the above-mentioned written 
soybean germ extract is condensed, and liquid-liquid distribution is performed using a hydrophobic organic solvent. A 
hexane, ethyl acetate, the ether, etc, can be used as a hydrophobic organic solvent. Condense a water-solution layer af 
liquid-liquid distribution, and distill off an organic solvent, an isoflavone compound is made to stick to the correspond 
synthetic adsorption resin, the water which subsequently added water or the organic solvent of a low content washes 
impurity, elution is carried out from the synthetic resin which corresponds using the mixed solvent of an organic solve 
or an organic solvent, and water, it condenses and dries and an extract solid is obtained. Moreover, an soybean extrac 
condensed, centrifugal separation removes the emulsification solid to generate, an isoflavone compound is made to sti 
to the corresponding synthetic adsorption resin, the water which subsequently added water or the organic solvent of a 
low content washes an impurity, elution is carried out from the synthetic resin which corresponds using the mixed 
solvent of an organic solvent or an organic solvent, and water, it condenses and dries and an extract soUd is obtained. 

[0016] Isoflavone compound adsorption is performed with a column method, and is usually performed under a room 
temperature. When using an organic solvent for washing, in the case of the diamond ion HP20, a methanol, ethanol, a 
an acetone are desirable and 20% or less of the content is desirable. A methanol, ethanol, and its acetone are desirable 
and when using these organic solvents by water, as for the organic solvent which is used for elution in the case of the 
diamond ion HP20, it is desirable to make moisture into 70% or less. Concentration and desiccation are performed lik 
the case of the organic solvent extract solid from an soybean germ. Repeat use is possible for the corresponding 
synthetic adsorption resin which was used by the manufacturing method of the isoflavone compound of this invention 
carrying out washing playback by suitable organic solvents (for example, an alcoholic system, an acetone system orga 
solvent, etc.) or alkali chemicals (for example, a sodium hydroxide, a potassium hydroxide, etc.). 

[0017] 

Emb diment f the Inventi n Next, 1th ugh n ex mple is sh wn nd this inventi n is expl ined in m re det il, 



thereby, this invention is not restricted at all. 

1kg of soybean germs obtained by the [example 1] soybean-protein production process ~ 90% methanol 3000ml - 
warming of 60 degrees C and 1.0 hours ~ the repeat extract was extracted 4 times. Vacuum concentration of the solv 
was carried out so that it might become 50 - 60% about this extract, concentration liquid was distributed by hexane 
500ml, vacuum concentration of the lower layer liquid was carried out further, and the methanol was folly distilled off 
and it condensed until it became 10% of solid content. 

[0018] activated styrene divinylbenzene polymerization resin (the Mitsubishi Kasei Industries make, diamond ion HP2 
the resin filled up with 1000ml - a column ~ adding - resin - a column - inside was passed by 1000 ml/hr and, 
subsequently 2000ml water washed, after washing and resin - the column was made to dip 3000ml of methanols, and 
the solution containing an isoflavone compound was obtained. This solution obtained 54.7g for concentration and the 
extract solid which carries out spray drying, makes an isoflavone compound an aglycon and contains it 10.0% at 60 
degrees C under reduced pressure. In the isoflavone compound content, as compared with the example 1 of a 
comparison, isoflavone compound yield increased 56.2% 17.6%. 

[0019] lOOg of soybean germs obtained by the [example 2] soybean-protein production process 80 degrees C, 1000m 
hot water extracts twice by 700ml for 1.0 hours. To about 300ml at 60 degrees C under reduced pressure After 
concentration. After removing the emulsification solid content generated after concentration in 4200g centrifogal 
separation, activated styrene divinylbenzene polymerization resin (the Mitsubishi Kasei Industries make, diamond ion 
HP20) the resin filled up with 200ml - a column adding resin - a column - inside was passed by 200 ml/hr and, 
subsequently 400ml water washed, after washing and resin - the column was made to pass 600ml methanol and the 
solution containing an isoflavone compound was obtained. 

[0020] This solution obtained concentration and 3.8g of extract solids which carry out spray drying, make an isoflavo 
compound an aglycon and contain it 1 1.2% at 60 degrees C under reduced pressure. In the isoflavone compound 
content, as compared with the example 1 of a comparison, isoflavone compound yield increased 21.5% 31.8%. 

[0021] 1kg of soybean germs obtained by the [example of comparisoni] soybean-protein production process - 90% 
methanol 3000ml - warming of 60 degrees C and 1.0 hours - the repeat extract was extracted 4 times. Vacuum 
concentration was carried out and the methanol was folly distilled off, and it condensed so that it might become 10% 
solid content, styrene divinylbenzene polymerization resin which activated this as it is although this concentration liqu 
produced very many sediment (the Mitsubishi Kasei Industries make, diamond ion HP20) the resin filled up with 1000 
- a column - adding - resin - a column - inside was passed by 1000 ml/hr. In this case, during dipping, precipitate 
accumulated on the column upper layer and reduction of a dipping rate was accepted. 

[0022] Subsequently, although 2000ml water washed, suflBcient dipping rate was not able to be obtained, resin — the 
column was made to pass 3000ml methanol and elution of the isoflavone compound was carried out. 41 .2g was obtain 
for concentration and the extract solid which carries out spray drying, makes an isoflavone compound an aglycon and 
contains it 8.5% at 60 degrees C under reduced pressure of this eluate. The quantum of isoflavone dissolved the samp 
in the solvent of solution-of-hydrochloric-acid 1 ** and methanol 1 ** 5%, was under hot bath, high performance 
chromatography is used, and it carried out heating reflux for 3 hours, hydrolyzed, and measured the aglycon on the 
detection wavelength of 260nm using the ODS column. The quantum was carried out using a die zein and genistein as 
preparation. Although analyzed with thin-layer chromatography and various color reagents about the precipitate whic 
influenced this column processing, the phospholipid which shows an emulsification operation was checked. 



[Translation done.] 



